Modulation of mitochondrial dynamics by treadmill training to improve gait and mitochondrial deficiency in a rat model of Parkinson's disease.
Parkinson's disease (PD) is a progressive degenerative central nervous system disorder that particularly impairs motor function. As PD advances, gait disorders become more pronounced and are often difficult to treat with current pharmacological therapies. Physical activity improves both mobility in and the daily living activities of patients with PD. Mitochondrial alterations and oxidative stress contribute to PD progression. Therefore, the association between mitochondria and exercise in PD and the implicated regulation of mitochondrial proteins was explored in this study. In this study, we developed a unilateral 6-hydroxydopamine rat model of PD and executed 4weeks of treadmill training. Motor behavior was evaluated through gait change analysis (the CatWalk method) and rotational testing. The viability of dopaminergic neurons, mitochondrial function, and oxidative stress in the substantia nigra and striatum were investigated through Western blot and immunohistochemical staining. Treadmill training improved the performance of gait parameters in terms of maximal area, swing speed, stride length, and stance phase; treadmill training also reduced methamphetamine-induced rotation. This training not only improved dopaminergic neuron viability but also recovered mitochondrial function and attenuated oxidative stress in PD rats. The mechanism may be associated with the facilitation of mitochondrial turnover, including facilitation of mitochondrial fusion, fission, and clearance accompanying increased quantities of mitochondria. Treadmill exercise improved gait speed and balance, reduced oxidative stress, improved mitochondrial fusion and fission, increased mitochondrial amounts, and potentially attenuated dopaminergic neuron degeneration. Consequently, mitochondrial quality was improved in PD rats.